As the result of an editorial error, an incorrect version of Figure 1 was published in this Quick Guide in print. The corrected figure appears online and in the Quick Guide reprinted here. We regret this mistake and apologize for any confusion this may have caused.
have multiple isoforms, leading to large numbers of possible receptor combinations.
How is the retinoic acid 'signal' turned off?
In the cytoplasm, retinoic acid can be catabolized by the cytochrome P450 enzyme (CYP26) into inactive compounds that are then excreted. In the absence of retinoic acid, the RAR/ RXR heterodimers bound to their target sequences recruit the nuclear receptor co-repressor complex NCOR/Sin3A/HDAC (histone deacetylase), inhibiting transcription activation. How is retinoic acid produced? In vertebrates, vitamin A, in the form of retinyl esters, is stored mainly in the liver as well as in the lungs, kidneys and bone marrow. Retinol, bound to the retinol-binding protein (RBP), enters the circulatory system in order to reach cells that require retinoic acid. The retinol-RBP complex enters the cells through the RBP receptor (STRA6). Within the cells, retinol is metabolized in a reversible step to retinal by the retinol or alcohol dehydrogenases (RODHs or ADHs) and then in an irreversible manner to retinoic acid by the retinal dehydrogenases (RALDHs). In the cytoplasm, retinoic acid is associated with the cellular retinoic acid-binding protein (CRABP) .
What does retinoic acid do?

And what does it do?
Simply speaking, retinoic acid functions to regulate gene expression (Figure 1 ). In cells, retinoic acid enters the nucleus where it binds to heterodimers formed by two different classes of nuclear receptors: Retinoic acid receptors (RARs) and retinoid X receptor (RXRs). The receptor heterodimers are bound to a specific DNA sequence known as the retinoic acid-response element (RARE) and upon retinoic acid binding, recruits co-activators (including histone acetyltransferase (HAT)), leading to transcription activation of specific retinoic acid-regulated genes.
How many RARs and RXRs are there?
In most vertebrates, there are three RARs (α, β and γ) and three RXRs (α, β and γ), all of which can immune function, reproduction as well as the maintenance of epithelial function and differentiation. In the hippocampus, retinoic acid plays important physiological roles in synaptic plasticity, learning and memory, and adult neurogenesis. In the retina, retinoic acid acts as a light-signaling neuromodulator and regulates gap junction-mediated coupling of retinal neurons. It has also been implicated in the control of sleep and the circadian clock.
Why are developmental biologists so obsessed with retinoic acid?
This simple molecule has been implicated in the control of many aspects of embryo development that include cranio-facial morphogenesis, neuronal differentiation, eye, limb, lung, kidney and heart development. Where can I find out more?
